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METHODS FOR SERVING INTERACTIVE
CONTENT TO A USER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation application of U.S.
application Ser. No. 15/217,879, filed on 22 Jul. 2016, which
claims priority to U.S. Provisional Application No. 62/197,
929, filed on 28 Jul. 2015 and which 1s a continuation-in-part
(or “bypass™) application of PCT Application No. PCT/
US15/64460, filed on 8 Dec. 2013, which claims priority to
U.S. Provisional Application No. 62/068,646, filed on 25
Oct. 2014, all of which are incorporated 1n their entireties by
this reference.

The application 1s a related to U.S. patent application Ser.
No. 14/592,883, filed on 8 Jan. 20135, which claims priority

to U.S. Provisional Application No. 62/068,646, filed on 25

Oct. 2014, both which are incorporated in their entireties by
this reference.

TECHNICAL FIELD

This mvention relates generally to the field of mobile
advertising and more specifically to new and useful methods
for serving interactive content to a user in the field of mobile
advertising.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a flowchart representation of a first method,;

FI1G. 2 1s a flowchart representation of one variation of the
first method:

FI1G. 3 1s a flowchart representation of one variation of the
first method:

FIG. 4 1s a flowchart representation of one variation of the
first method:;

FIG. 5 1s a flowchart representation of a second method;
and

FIG. 6 1s a flowchart representation of one variation of the
second method;

FI1G. 7 1s a flowchart representation of one variation of the
second method;

FI1G. 8 1s a flowchart representation of one variation of the
first and second methods; and

FI1G. 9 1s a flowchart representation of one variation of the
first and second methods.

DESCRIPTION OF TH.

EMBODIMENTS

(L.
1]

The following description of embodiments of the inven-
tion 1s not intended to limit the invention to these embodi-
ments but rather to enable a person skilled in the art to make
and use this ivention. Vanations, configurations, imple-
mentations, example i1mplementations, and examples
described herein are optional and are not exclusive to the
variations, configurations, implementations, example imple-
mentations, and examples they describe. The invention
described herein can include any and all permutations of
these variations, configurations, implementations, example
implementations, and examples.

1. First Method

As shown i FIG. 1, a method for serving interactive
content to a user includes: accessing a digital video from a
database 1n Block S110; selecting a subset of frames from
the digital video in Block S120, the subset of frames
including a predefined number of frames from the digital
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2

video; and compiling the subset of frames 1nto a single static
image file 1n Block S130. The first method also includes, at
a computing device: at a first time, 1n response to a {first
scroll-down event that moves a visual element 1nto view at
a bottom of a window rendered on a display of the com-
puting device, inserting a first region of the image file
corresponding to a first frame 1n the subset of frames into the
visual element 1n Block S150; at a second time succeeding
the first time, inserting a second region of the image file mto
the visual element 1n response to a second scroll-down event
that moves the visual element to a second position above the
bottom of the window 1n Block S152, the second region of
the 1mage file correspondmg to a second frame succeeding
the first frame 1n the subset of frames; at a third time
succeeding the second time, inserting a last region of the
image file into the visual element 1n response to a third
scroll-down event that moves the visual element to a top of
the window 1n Block S154, the last region of the image file
corresponding to a last frame succeeding the second frame
in the subset of frames; and at a fourth time succeeding the
third time, nserting the second region of the image file mto
the visual element 1n response to a scroll-up event that
moves the visual element to the second position of the
window 1n Block S160, the second region of the image file
corresponding to a second frame succeeding the first frame
in the subset of frames.

As shown 1n FIGS. 3 and 4, one variation of the first
method S100 includes: accessing a digital video from a
database 1n Block S110; selecting a subset of frames from
the digital video, the subset of frames including a predefined
number of frames from the digital video 1n Block $120; and
storing the subset of frames in a container in Block S130.
This variation of the first method S100 also includes, at a
visual element inserted mnto a document accessed by a
computing device: loading the container from a remote
database 1n Block 5140; during a scroll-down event at the
computing device, rendering a first frame, from the con-
tainer, between when a top edge of the visual element first
enters a window rendered on a display of the computing
device and when the visual element 1s shown 1n full at the
bottom of the window 1n a first position 1n Block S150;
during the scroll-down event, rendering a second frame,
from the container, in replacement of the first frame 1n
response to relocation of the visual element from the first
position to a second position within the window above the
first position 1 Block S152; during the scroll-down event,
rendering a last frame, from the container, 1n response to
relocation of the visual element to a top position within the
window above the second position 1 Block S154; and in
response to a scroll-up event at the computing device,
rendering the second frame 1n response to relocation of the
visual element from the top position to the second position
within the window 1n Block S160.

1.2 Applications

Generally, the first method S100 can be executed by an
advertising (or “ad”) platform to extract a subset of “frames”
from visual content (e.g., a digital advertising video) to serve
this subset of frames to an instance of a visual element
iserted into a document accessed on a computing device.
As a display of the computing device renders the visual
clement within a window (1.e., a viewable area of the
display), the visual element seeks through the subset of
frames based on the position of the visual element within the
window. The ad platform can compile an existing digital
advertising video or multiple static advertising images (or
“stills’”) into one static 1image file (e.g., a .jpg file) or 1nto one
media file (or “container,” such as a .gif or .mp4 file) in
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Blocks S110, S120, and S130; and an instance of the visual
clement 1nserted into a webpage or other document accessed
by a computing device can load the static image file or the
media file 1n Block S140 and then render a first image from
the static image file or media file when the visual element 1s
moved into view at a first position at the bottom of a window
displayed on the computing device, render a second image
from the static image file or media file when the visual
clement 1s moved into a second position above the first
position within the window, render a third image from the
static 1mage file or media file when the visual element 1s
moved into a third position above the second position within
the window, and render a last image from the static image
file or media file when the visual element 1s moved into a last
position at the top of the window and above the third
position within the window, etc. In particular, as a user
navigates through the webpage or other document calling
the visual element, the visual element can seek or step
forward through the subset of frames during scroll-down
events 1n Blocks S150, S152, S154 and can seek backward
through the subset of frames during scroll-up events in
Block S160. The visual element can thus link content shown
within the visual element at any given time to the (vertical)
position of the visual element rendered on the computing
device, thereby enabling the user both to view the subset of
frames as a short (e.g., one-second) video clip by quickly
scrolling the visual element between the bottom and top of
the window and to visually consume each frame separately
by moving the visual element to discrete positions within the
window rendered on the computing device.

In one example, the ad platform (and/or an ad tech vendor,
a publisher, or an ad agency,) accesses a 30-second video ad
containing twenty-four frames per second, extracts a total of
twenty frames from the video ad between a set “beginning”
timestamp and a set “end” timestamp within the video ad,
and assembles these twenty frames—in chronological
order—into a single static image {ile, such as a single JPEG
file. In this example, the ad platform can select twenty
consecutive frames from the video ad 1n order to generate a
single static image file spanning approximately one second
and can later serve this image file to an instance of the visual
clement called by a webpage accessed by a web browser or
by a mobile application executing on a user’s computing
device (e.g., smartphone, tablet, smartwatch). When the
single 1mage file 1s served to the instance of the visual
clement and the user quickly scrolls down through the
webpage or mobile application (e.g., at a rate approximately
equivalent to the height of the window less the height of the
visual element per second), the visual element can cycle
through all frames contained 1n the single 1mage file at a rate
approximating the frame rate and video speed of the original
30-second video such that the visual element appears to the
user to display a one-second clip at a proper frame rate of
twenty-four frames per second. Alternatively, in this
example, the ad platform can select twenty frames at 1.5-
second 1intervals along the video ad in order to generate a
single static image file spanning the entire video ad. When
this single image file 1s served to an instance of the visual
clement and a user quickly scrolls down through the web-
page to move the visual element from the bottom of the
window to the top of the window, the visual element can
cycle through all frames contained 1n the single image file,
thereby presenting the entirety of the original video ad to the
user but at a speed thirty-times greater than the original
video ad.

In the foregoing examples, the visual element can also
cycle through the images in reverse as the user scrolls up and
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4

can preserve a particular image—irom the 1mage file—
within the visual element when the user scrolls the visual
clement slowly through the window or pauses the visual
clement with a particular range of vertical positions within
the window corresponding to the particular image. The
visual element can thus cycle through images 1n the 1image
file according to schema imitating play, pause, seek forward,
and seek backward functions tied to changes to the position
of the visual element rendered within the window during
scroll events at the computing device.

Generally, by generating an image file or media file of any
other type (hereinafter a “short™) containing multiple distinct
or unique frames from a video ad and serving frames from
the video ad to a user through a visual element rendered on
a display of a computing device, the ad platform and visual
clement can cooperate to generate and serve video-like
advertising content to the user, which may be more visually
engaging than static visual advertising content. Similarly, by
tying presentation of this subset of frames from the video ad
to the position of the visual element within the window to
emulate play, pause, seek forward, and seek backward
functions as the user manually scrolls the visual element up
and down within the window, the system can further
increase the user’s engagement with this visual content. For
example, the ad platform and visual element can cooperate
to generate and serve long-term branding communications in
the form of interactive visual content to mobiles devices,
such as smartphones, tablets, and smartwatches. Further-
more, the visual element can track such user interactions
with an instance of the visual element and can generate
metrics quantifying user engagement with visual content
contained within the visual element based on such interac-
tions, such as: a number of scroll-up and scroll-down events
starting and terminating at a user’s computing device with
the visual element remaining within the window; and a
number of complete forward replays of all frames 1n the
image file at a speed less than a threshold speed indicating
attentiveness of a user. Finally, by generating and 1nserting
interactive visual media into a visual element placed inline
with other content (e.g., a document, a webpage, a mobile
application) such that the visual media can be scrolled past
with gating access to the other content, the ad platform and
the visual element can cooperate to serve relatively non-
intrusive ad content to a user.

The first method S100 (and the second method S200) 1s
described below as a method for generating and serving an
interactive visual ad (and an interactive video ad) based on
scroll events that move a visual element vertically within a
window rendered on a display of a computing device.
However, the first method S100 (and the second method
S200) can be implemented to generate and serve any other
type of visual content based on any other scroll or scroll-like
input, such as horizontal scroll events or rotational or actuate
gestures at a computing device.

1.3 Ad Serving

Various Blocks of the first method S100 can be executed
by an ad platform hosted on a remote computer system, such
as a remote server. The ad platform can: retrieve a digital
video (e.g., a digital advertising video) from an internal or
external database (e.g., a server or local file storage, such as
browser client), such as over the Internet; extract select
frames from the video ad automatically or under gmidance
from a human representative of an advertiser; and then
transiorm these selected frames into a single static image file
or 1nto a video file upon selection of a subset of frames from
the video ad. The ad platform can package the short with a
visual element that can later be inserted inline within a
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document (e.g., a webpage or mobile application) and can
make the short and visual element package (or “interactive
visual ad”) available for download by the advertiser; or
upload the short and visual element package to an ad
exchange, to a publisher ad server, to an advertising agency
ad server, or to another content distribution network.

Later, when a user navigates to a publisher’s webpage via
a web browser or to a mobile application via a native
application (heremnafter an “app”) executing on her smart-
phone, tablet, or other computing device, a web server
hosted by the publisher can return content or pointers to
content for the webpage (e.g., in Hypertext Markup Lan-
guage, or “HITML”, or a compiled instance of a code
language native to a mobile operating system), including
formatting for this content and a publisher ad tag that points
the web browser or app to the publisher’s ad server (e.g., a
network of external cloud servers). The ad server can then
implement an ad selector to select a particular ad to serve to
the web browser or app and either: return the selected ad
directly to the web browser or app; or return a second ad tag
that redirects the browser or app to an advertiser or pub-
lisher’s ad server. In the latter case, the advertiser or pub-
lisher ad server can return a third ad tag that redirects the
web browser or app to a content delivery network, which
may include a network of cloud servers storing raw creative
graphics for the ad, and the content delivery network can
return the selected ad to the web browser.

In the foregoing implementation, if the ad server selects
the interactive visual ad, the ad server or content delivery
network, etc. can return the short and the visual element
package in the form of content within an HTML iframe
clement to the web browser or content within a view on the
mobile application which can then place the 1frame element
within the webpage or within the window of the app. The
visual element can then seek through frames contained
within the short based on the position of the visual element
shown within a window rendered on a display of the user’s
computing device according to various Blocks of the first
method S100.

1.4 Dagital Video

Block S110 of the first method S100 recites accessing a
digital video from a database 1n Block S110. Generally, 1n
Block S110, the ad platform accesses a digital video file—
such as from a local machine or local network or pulled from
a remote server or remote database—{tor subsequent extrac-
tion of frames m Block S120.

In one implementation, the ad platform hosts an advertiser
portal that can be accessed by a human representative of an
advertiser to generate a custom short from existing video
advertising content. For example, an advertiser can access
an instance of the advertiser portal through a native appli-
cation or through a web browser executing on a desktop
computer, a laptop computer, a smartphone, or a tablet and
then: upload a video ad stored in local memory on the
computing device; navigate to a video ad stored at an
external data storage service; or enter a URL for a video ad
published online through the advertiser portal. In this
example, the ad platform can retrieve or otherwise access a
digital video, such as in MP3, MP4, MOV, or AVI formats,
and load this digital video 1nto a remote server i Block
S110.

The ad platform can thus retrieve a digital video from an
internal or external database, such as over the Internet. The
digital video can thus: include visual content or audio and
visual content; can span a particular duration of time, such
as five second, 30 seconds, or one minute; and can be
characterized by a particular frame rate, such as 24 frames

10

15

20

25

30

35

40

45

50

55

60

65

6

per second, and a maximum file size, such as ten megabytes.
However, the ad platform can implement any other method
or technique to access a digital video of any other size,
format, frame rate etc.

1.5 Frame Selection

Block 5120 of the first method S100 recites selecting a

subset of frames from the digital video, wherein the subset
of frames includes a predefined number of frames from the
digital video. Generally, 1n Block S120, the ad platform

selects a subset of frames from the digital video that can then
be assembled into a short 1n Block S130.

In one implementation, the ad platform extracts a static,
predefined number of frames from the digital video. In one
example, when a user rapidly scrolls (or “thumbs”) through
a webpage or other document viewed on a mobile comput-
ing device, the rate of scroll through the webpage may
approximate a full height of the window rendered on the
computing device i one second. To achieve refresh rate
within the visual element—during a scroll event at the
mobile computing device—that approaches a standard
frame rate of twenty-four frames per second as a user rapidly
scrolls through a section of the webpage containing the
visual element, the ad platform can select twenty-four
frames from the digital video.

Similarly, 1n the mmplementation described below in
which the visual element loads and maintains a first frame
between when a top row of pixels 1n the visual element enter
the bottom of a window on a display of a computing device
and when the visual element fully enters the bottom window
and 1n which the visual element loads and maintains a last
frame between when the visual element fully enters the top
of the window and when a bottom row of pixels in the visual
clement exits the top of the window, the visual element may
be indexing through frames 1n the short over a distance equal
to a height of the window less a height of the visual element.
Therefore, to achieve a frame rate of approximately twenty-
four frames per second from when the visual element fully
enters the bottom of the window to when the top edge of the
visual element reaches the top of the window, the ad
platform can instead select twenty frames from the digital
video. However, the ad platiorm can select any other number
of frames from the digital video spanning any other duration
of the video ad.

As shown 1n FIG. 2, the ad platform can interface with a
human advertiser or agent of the advertiser (e.g., a vendor)
through the advertiser portal to select a particular subset of
frames from the digital video 1n Block $S120. In one imple-
mentation, the ad platform: renders a representation of
frames 1n the digital video spanning the duration of the
digital video within the advertiser portal; and selects a subset
of frames distributed at uniform intervals across a section of
the digital video between two markers positioned along the
length of the representation of frames rendered within the
virtual portal, as shown m FIG. 1. For example, the a
platiorm can: access a 30-second digital advertisement video
containing 24 frames per second in Block S110; set a start
marker at the first frame 1n the digital video; set an end
marker at the last frame 1n the digital video; and then select
twenty frames—1irom the approximately 720 frames 1n the
video—at uniform intervals along the full length of digital
video between the start and end markers (e.g., every
approximately every 37” frame along the full length of the
digital video) 1mn Block $120. (The ad platform can also
implement methods and techniques described below to
generate a test short with this 1nitial selection of twenty
frames and can serve this test short via an instance of the
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visual element embedded into the advertiser portal for
testing and review by the human advertiser.)

In this example, the human advertiser can then shift one
or both of the start and end markers to narrow a section of
the digital video represented in the selection of frames, and
the ad platform can update the selection of frames accord-
ingly. In particular, the ad platform can update the selection
of the subset of frames from the digital video 1n response to
manual relocation of one or both of the two markers relative
to the representation of frames rendered within the adver-
tising portal. For example, 1f the human advertiser shiits the
start and/or end markers to span a one-second duration of the
digital video, the ad platform can update the selection of
frames to include frames 1-4, 6-9, 11-14, 15-19, and 21-24
within the twenty-four frames spanned by the start and end
markers 1 Block S120. (The ad platiorm can again imple-
ment methods and techniques described below to generate a
second test short with this updated selection of twenty
frames and can serve this second test short to the human
advertiser through the instance of the visual element embed-
ded 1nto the advertiser portal for testing and review.) The ad
platform can repeat this process over time as the human
advertiser adjusts positions of the markers and until the
human advertiser indicates that a final selection has been
achieved.

In one implementation in which the ad platform loads a
30-second digital video 1n Block S110, the ad platform can
select twenty (or any other number of) adjacent frames 1n a
one-second segment of the digital video second video (e.g.,
spanned by the start and end markers) 1n Block S120 and can
transform these frames mto a short in Block S130 to achieve
a smoothest transition between Irames during playback
within an instance of the visual element responsive to a
scroll-down event at a computing device. However, this
selection of twenty adjacent frames from the digital video
may represent a shortest possible section of the digital video
that may be contained within a short. Alternatively, the ad
platform can select every other frame in a forty frame (e.g.,
approximately two-second) segment of the digital video,
which may vyield a short that, while exhibiting less continu-
ous transitions between frames, spans a greater duration of
the original digital video. Yet alternatively, the ad platform
can select every tenth frame in a 240-frame (e.g., approxi-
mately eight-second) segment of the digital video, which
may vyield a short that, while exhibiting even rougher tran-
sitions between frames, spans a greater duration of the
original digital video.

The ad platform can also enable the human advertiser to
define multiple subregions of interest within the digital
video and can select frames from each of these subregions
of the digital video. For example, the ad platform can enable
the human advertiser to select a position of a first pair of
markers, a second pair of markers, and a third pair of
markers, etc. along the discrete subsections of the digital
video, and the ad platform can then select an equal number
ol frames from each subsection or select a number of frames
from each subsection corresponding to each subsection’s
relative duration to total the predetermined number of (e.g.,
twenty) frames for the short. However, the ad platform can
select any other number of frames at any other uniform or
variable interval along one or more subsections of the digital
video m Block S120.

The ad platform can additionally or alternatively enable
the human advertiser to manually select particular frames
from digital video 1n Block S120. Similarly, the ad platform
can enable the human advertiser to upload discrete frames
(such as static digital photographs or images) in Block S110,
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and the ad platform can aggregate and/or order these frames
in Block 5120. However, the ad platform can select or
aggregate a set ol frames for a short in any other way 1n
Block S120.

1.6 Static Image File

Block S130 recites compiling the subset of frames 1nto a
single static image {ile. Generally, in Block S130, the ad
platform assembles the set of frames selected 1n Block S120
into a simgular 1mage and stores this image as a static image
file that can be rapidly uploaded to an instance of the visual
clement when a webpage or other document containing or
pointing to the visual element 1s accessed by a computing
device. The visual element can then select and render a
particular subregion of the singular image containing visual
content from a corresponding frame selected 1n Block S120
and corresponding to a range of vertical positions within the
window occupied by the visual element, as described below;
and the visual element can select and render alternate
subregions ol the singular image as the visual element
moves vertically within the window 1n response to scroll
events 1n Blocks S150, S152, S154, and S160, as described
below. In this variation, the visual element can thus link each
unique mask or crop area location within the singular
image—corresponding to one frame in the set of frames
selected 1 Block S120—to a unique range ol positions
occupied by the visual element within a window rendered on
a display of a computing device, as described below.

In one implementation, the ad platform assembles the set
of frames selected 1n Block S120 mto a single column with
tops and bottoms of adjacent frames abutted and stores this
column of frames as a static image file. Furthermore, 1n this
implementation, the ad platform can generate such a single
static 1image {ile contaiming the set of frames adjoined 1n a
single column in an order from bottom to top corresponding
to an order of the set of frames within the digital video. The
ad platform can also store metadata with the static image
file, such as addresses of pixel row boundaries between
adjacent frames or addresses of each corner pixel of each
discrete frame represented in the singular image. The visual
clement can thus implement these metadata to locate a mask
or crop area on the singular image corresponding to a current
position of the visual element within a window rendered on
a computing device 1 Blocks S150, S152, S154, and S160,
as described below. The ad platform can also generate a
callout for an order or sequence of frames represented within
the singular 1mage to render within a visual element as the
visual element 1s scrolled from a bottom of a window to a top
of a window and store this callout in metadata for the
singular 1mage. Furthermore, the ad platform can store a
number ol frames represented in the singular image, a
creation data, creator information, a link (e.g., a URL) to an
external destination, and/or any other relevant data in meta-
data of the singular image.

Alternatively, i Block 5130, the ad platform can
assemble frames selected i Block S120 into a single
column or 1into a grid array, and the ad platform can arrange
these frames 1n any other order, such as chronologically
from left to rnight, chronologically from top to bottom, or
arranged pseudorandomly. The ad platform can also store
boundary, corner, center, or other positional definitions for
the location of each discrete region of the singular image
corresponding to a frame selected 1n Block $120.

In another variation, the ad platform assembles frames
selected 1n Block S120 into a video file with each frame 1n
the video file ordered chronologically, and the ad platform
can then assign a unique timestamp (or serial number) to
cach frame. Upon insertion of an instance of the visual
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clement and the video file into a webpage or other document
in Block 5140, the visual element can implement methods
and techniques described below to link a unique timestamp
(or serial number) corresponding to one frame 1n the video
file to a unique range of positions occupied by the visual
clement within a window rendered on a display of a com-
puting device navigating to the webpage. The visual element
can thus seek forward, seek backward, and pause through
frames 1n the video file as the visual element 1s moved up,
moved down, and held in position within the window,
respectively.

In yet another varnation, the ad platform can store each
frame selected in Block S120 as a static or still image, assign
a serial number or other identifier to each still image, and
generate a metadata file defiming an order to the still image
serial numbers. Upon insertion of an instance of the visual
clement 1into a webpage or other document 1n Block 5140,
the visual element can preload each still image as a separate
file, load the metadata file, and then implement methods and
techniques described below to link a unique serial number
corresponding to one still image to a unmique range of
positions occupied by the visual element within a window
rendered on a display of a computing device navigating to
the webpage. The visual element can thus selectively cycle
through multiple discrete still image files as the wvisual
clement 1s moved up and down within the window.

Upon final selection of frames from the digital video (or
other visual media) and finalization of the short, the ad
plattorm can upload the short to an ad exchange, to a
publisher ad server, to an advertising agency ad server, or to
another content distribution network. The ad platform can
package the single 1mage file (or video file or set of still
images) with the visual element—including defimitions for
geometry, triggers for exchanging visual content based on
position within a window, and a pointer (e.g., a URL) to an
external destination, etc.—into an interactive visual ad that
can be served to a webpage, mobile application, or other
document later accessed by a user through a smartphone,
tablet, smartwatch, or other computing device.

However, 1n Block S130, the ad platform can store frames
selected 1n Block S120 1n any other format, in any other one
or more static 1image or video files, and with any other
metadata. Furthermore, the foregoing methods and tech-
niques can be executed locally at the advertising portal (e.g.,
rather than at a remote server or remote computer system
hosting the ad platform), such as within a web browser or
native application executing on a computing device access-
ing the advertising portal.

1.7 Loading a Short and Short Setup

As shown 1n FIG. 3, one variation of the first method S100
includes Block S140, which recites loading the image file
onto the computing device. (Block S140 can similarly recite,
at a visual element inserted into a document accessed by a
computing device, loading the container from a remote
database.) Generally, in Block S140, an instance of the
visual element and the static 1mage (or the video file or set
of still images) generated 1n Block S130 i1s loaded into a
document (e.g., a webpage) accessed by a web browser or
other native application executing on a local computing
device, such as a smartphone, tablet, or smartwatch.

As described above, when a user navigates to a publish-
er’s webpage via a web browser executing on her smart-
phone, tablet, or other computing device, a web server
hosted by the publisher can return content or pointers to
content for the webpage (e.g., in Hypertext Markup Lan-
guage, or “HITML”), including formatting for this content
and a publisher ad tag that points the web browser to the
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publisher’s ad server (e.g., a network of external cloud
servers). The ad server can then implement an ad selector to
select an stance of the interactive visual ad to serve back
to the webpage based on the ad tag. For example, because
the iteractive visual ad 1s configured to respond to scroll
inputs by exchanging visual content based on a position of
the visual element within a window rendered on a display of
a computing device, the ad selector can select the interactive
visual ad only 1f the webpage 1s of suflicient height to enable
the visual element to be scrolled from outside the window,
to the bottom of the window, up to the top of the window,
and then back out of the window during one or more scroll
events. In particular, 1n Block S130, the ad platform can
write limitations to the interactive visual ad to specify that
the interactive visual ad 1s available for insertion into a
webpage only 1f the webpage contains content spanning a
height greater than five times the height of the wvisual
clement. The ad selector can also select the interactive visual
ad based on various other parameters, such as the user’s
demographic, location, or products recently viewed on an
e-commerce site, etc.

The publisher’s ad server can then return the interactive
visual ad (e.g., the short and/or the visual element 1n the
form of content 1n an HI'ML iframe) directly to the web
browser or as content 1n a view within a publisher’s native
mobile application. Alternatively, the publisher’s ad server
can return a second ad tag that redirects the browser (or
mobile application) to a marketing ad server; the marketing
ad server can return a third ad tag that redirects the web
browser to a content delivery network; and the content
delivery network can return the interactive visual ad to the
web browser (or app).

By returming the interactive visual ad to the webpage, the
publisher can thus 1nsert the visual element 1nto the webpage
accessed by a web browser executing on a user’s computing
device. In particular, the web browser can insert the inter-
active visual ad below the top of the webpage and above the
bottom of the webpage: 1n order to enable the user to scroll
down to bring the interactive visual ad into view within the
window rendered on the display of the computing device;
and 1n order to enable the user to scroll down further to
remove the interactive visual ad from the window. For
example, the publisher can insert the interactive visual ad
into the webpage with suilicient ofiset from the top and
bottom of the webpage, such as at least a full height of the
window between the top of the webpage and the top edge of
the interactive visual ad. Alternatively, the ad selector can
coniirm that the position of the ad tag within the webpage
meets these requirements before serving the interactive
visual ad back to the web browser, and the web browser can
insert the interactive visual ad into the webpage at the
location defined by the ad tag. The web browser can
alternatively insert the interactive visual ad at or near the top
of the webpage to enable the user to control content shown
in the visual element as the user scrolls down to view other
content within the webpage.

Once loaded onto a webpage, the visual element can
initiate a setup routine. In the variation described above 1n
which the short includes a singular 1mage 1n a static image
file, the visual element links the position of a crop area or
mask on the singular image——corresponding to one frame
selected 1 Block S120—to a limited range of vertical
positions of the visual element within the window rendered
on the computing device. For example, for the singular
image that includes representations of each frame abutted
and arranged 1n a single column, the visual element can: pull
a window height value (e.g., 1n number of pixels) from the




US 10,789,983 B2

11

web browser; extract a number of (e.g., twenty) frames
represented 1n the singular image from metadata contained
in the static 1image file; define a start position half the height
of the visual element above the bottom edge of the window;
define an end position half the height of the visual element
below the top edge of the window; and then segment the
vertical distance between the start position and the end
position 1nto a number of discrete, adjacent, and non-
overlapping position ranges equal to the number of frames
represented into the singular image. (Similarly, the visual
clement can segment the vertical distance between the start
position and the end position into a number of discrete,
adjacent, and non-overlapping position ranges equal to two
less than the number of frames 1n the representation into the
singular 1mage, given that the first and last frames repre-
sented 1n the singular 1image are assigned a vertical position
range below the start position and a vertical position range
above the end position, respectively.) In this example, the
visual element can also: extract boundaries between adjacent
frame representations 1n the singular 1mage from 1mage file
metadata, such as 1n the form of pixel addresses for the
corners of each frame representation or a pixel address for
the center of each frame representation 1n the singular
image; and then sequentially assign—in order from bottom
to top—each position range to one bounded region of the
singular 1mage containing a representation of a correspond-
ing frame. (Alternatively, the ad platform can calculate
window position ranges, assign these position ranges to
discrete regions of the singular image, and store these
assignments 1n metadata contained 1n the static image when
the 1nteractive visual ad 1s generated 1n Block $130.)

The visual element can also resize the singular image—at
a locked aspect ratio—to achieve a greatest fill area for
visual content loaded into the visual element without skew-
ing this content. For example, the visual element can: pull 1ts
current width and height (e.g., in number of pixels) from the
webpage or from the web browser; resize the singular image
to fill the greatest area of the current instantiation of the
visual element; and then implement methods and techniques
described above to reassign vertical position ranges within
the window to each region of a singular 1mage containing a
representation of a frame selected 1n Block S120, as shown
in FIG. 9. The visual element can repeat this process over
time while the website 1s shown within the browser, such as
if the user zooms 1nto or out of the webpage or 1f the user
transitions the computing device from a landscape orienta-
tion to a portrait orientation (or vice versa), as shown in FIG.
8.
In the variations above 1n which the ad platform generates
a short that includes one video file or that includes multiple
still images contained 1n discrete still images files, the visual
clement can implement similar methods and techniques to
resize this visual content and to assign frames in the video
file or still images to discrete vertical position ranges within
the window. However, the visual element can implement any
other method or technique to: resize visual content contained
in the short; to segment a height of the window (less a height
of the visual element) into a number of discrete vertical
position ranges equal to the number of frames 1n the set of
frames selected 1n Block S120; and to assign each discrete
vertical position range to one region of the image file, to one
frame 1n the video file, or to one still image in the set of still
images corresponding to one frame 1n the set of frames.
1.8 Scrolling

With the visual element thus loaded into a webpage or
other document, the visual element then updates content
shown within the visual element based on the position of the
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visual element within a window rendered on the computing
device. In particular, as the webpage containing the visual
clement 1s moved up and down (or left and right) within the
window, the visual element indexes through regions of the
singular 1mage, through frames 1n the video file, or through
still 1mages corresponding to frames selected from the
digital video 1n Block $120 based on changes to the position
of the visual element relative to the window, such as due to
scroll-down and scroll-up inputs entered by the user 1nto the
computing device.

In one 1mplementation, the visual element retrieves a
relative position of the visual element within the window
from the web browser (or other native application) hosting
the webpage or other document in which the interactive
visual ad 1s embedded. For example, the visual element can
regularly query the web browser (or other native applica-
tion) for 1ts position relative to the window or display, such
as at a rate of 24 Hz, and the web browser can return the
position of the visual element (e.g., a top-left pixel of the
visual element) relative to a reference position of the win-
dow (e.g., a top left pixel of the window). Alternatively, the
visual element can regularly: query the web browser for
scroll position of the webpage relative to the window,

dimensions (e.g., pixel height and width) of the webpage,
and window dimensions from the web browser; and calcu-
late 1ts position within the window from these data. Yet
alternatively, the web browser can push one or more of these
data to the visual element, such as at a regular rate or
intermittently 1n response to an input (e.g., a scroll mnput)
into the computing device. However, the visual element can
determine its position within the window over time 1n any
other way and based on any other data received from the
web browser (or other native application).

Upon determination or receipt ol a new relative position
of the visual element within the window, the visual element
can preserve a particular region of the static image file (or
the current frame in the video file or the current still image)
currently loaded into the wvisual element 1f the range of
vertical positions assigned to the particular region of the
static 1image file contains the new relative position of the
visual element. However, i the range of vertical positions
assigned to the particular region of the static image file does
not contain the new relative position of the visual element,
the visual element can replace the particular region of the
static 1mage file currently loaded into the visual element
with a different region of the static image file (or with a
different frame 1n the video file or with a different still
image) assigned a range of vertical positions that does
include the new relative position of the visual element
within the window.

By repeating this process over time while the webpage
containing the wvisual element i1s open within the web
browser, the visual element can cycle through frames rep-
resented 1n the short in Blocks S150, S152, S154, and S160
in response to scroll events occurring within the web
browser that move the visual element relative to the window
rendered on the computing device. Such position-driven
updates with the visual element can manifest: as forward
playback of a segment of the digital video represented in the
short at a frame rate corresponding to a speed at which the
visual element 1s drawn from a bottom of the window toward
the top of the window (i.e., a “scroll-down event™); as a
rewind function or reverse playback of the same segment of
the digital video at a frame rate corresponding to a speed at
which the visual element 1s drawn from a top of the window
toward the bottom of the window (1.e., a “scroll-up event”);
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and as pausing playback of the segment of the digital video
in the absence of a scroll event at the window.
1.8.1 Scroll-Down Event

Block S150 of the first method S100 recites, at a first time,
in response to a first scroll-down event that moves a visual
clement 1nto view at a bottom of a window rendered on a
display of the computing device, 1nserting a first region of
the 1mage file corresponding to a first frame 1n the subset of
frames into the visual element. Block 5152 of the first
method S100 recites, at a second time succeeding the first
time, mserting a second region of the image file into the
visual element 1n response to a second scroll-down event
that moves the visual element to a second position above the
bottom of the window 1n Block S152, the second region of
the 1mage file corresponding to a second frame succeeding
the first frame 1n the subset of frames. Block $1354 of the first
method S100 recites, at a third time succeeding the second
time, mserting a last region of the image file mto the visual
clement in response to a third scroll-down event that moves
the visual element to a top of the window 1n Block S154, the
last region of the image file corresponding to a last frame
succeeding the second frame 1n the subset of frames.

Blocks S150, S152, and S154 can similarly recite, at the
visual element inserted into a document (e.g., webpage)
accessed by a computing device: during a scroll-down event
at the computing device, rendering a first frame, from the
container, between when a top edge of the visual element
first enters a window rendered on a display of the computing
device and when the visual element 1s shown 1n full at the
bottom of the window 1n a first position; during the scroll-
down event, rendering a second frame, from the container,
in replacement of the first frame 1n response to relocation of
the visual element from the first position to a second position
within the window above the first position; and, during the
scroll-down event, rendering a last frame, from the con-
tainer, 1n response to relocation of the visual element to a top
position within the window above the second position.
Generally, the visual element can execute Blocks S150,
S152, and S154 during a scroll-down event (i.e., as the
visual element 1s repositioned toward the top of the window)
to seek chronologically forward through frames represented
in the short, as shown 1n FIG. 3.

In one implementation in which the short includes a single
static image file containing a singular 1mage (e.g., one JPEG
file) containing visual content from each frame selected 1n
Block S120, when the visual element 1s moved within the
window, the visual element can relocate an 1mage mask (or
crop area) on the singular image based on the new vertical
position of the visual element within the window and then
load the region of the singular image bounded by the mask.
For example, when the user navigates to the webpage and
the visual element 1s loaded into the webpage, the window
rendered on the display of the computing device can contain
a top section of the webpage above and excluding the visual
element; and the visual element can locate the mask over a
first region of the singular 1image corresponding to the first
frame 1n the short and preload the first region of the singular
image 1n Block S150. As the user later scrolls down to view
lower content 1n the webpage, the visual element—showing
the first region of the singular image—may come nto view
at the bottom of the window, beginming with the top row of
pixels of the visual element. (Alternatively, 1n Block S150,
the visual element can load the first region of the singular
image file 1into the visual element in real-time in response to
entry of a top edge (e.g., a top row of pixels) of the visual
clement 1nto the bottom of the window during a scroll-down
event) The visual element can then maintain the first region
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of the image file statically within view until the visual
clement reaches a second position or a second vertical
position range within the window.

Once a suilicient height of the visual element 1s shown
within the window (e.g., 75% of or 100% of the height of the
visual element, such as corresponding to the start position
described above)—that is, once the visual element reaches a
second vertical position within the window contained within
a second vertical position range assigned to a second frame
represented 1n the singular image—the visual element can
relocate the mask over a second region of the singular image
corresponding to the second frame and load this second
region of the singular 1image in replacement of the first
region of the singular image 1n Block S152, as shown in
FIG. 3. During the same or subsequent scroll-down event,
the visual element can preserve the second region of the
visual element 1n view until the position of the wvisual
clement moves 1nto a third vertical position range assigned
to a third frame represented 1n the singular 1image, at which
time the visual element can relocate the mask over a third
region of the singular image corresponding to the third
frame and load this third region of the singular image 1n
replacement of the second region of the singular image. The
visual element can repeat the process as the user continues
to scroll down through the window. However, once the
position of the visual element reaches the end position
described above (e.g., once a top edge of the visual element
reaches or 1s shifted above the top of the window or once
25% of the height of the visual element has been shitted
beyond the top of the window), the wvisual element can
relocate the mask over a final region of the singular image
corresponding to a final frame selected in Block S120, load
this final region of the singular image 1n replacement of a
previous region of the singular image, and preserve the final
image 1n view until the visual element 1s scrolled tully past
the top of the window 1n Block S154.

The visual element can therefore: position a mask or crop
area over a first region of the 1image file linked to a first range
of positions of the visual element rendered proximal the
bottom of the window 1n Block S150; index the crop area
over a second region of the image file linked to a second
range of positions of the visual element above the first range
of positions within the window 1n Block S152; and index the
crop area over the last region of the image file linked to a
third range ol positions of the visual element above the
second range of positions within the window.

The visual element can execute Blocks S150, S152, and
S154 during a single, continuous scroll-down event that
draws the visual element into view at the bottom of the
window, up toward the top of the window, and then out of
the window. Alternatively, the visual element can execute
Blocks S150, S152, and S154 over the course of two or more
scroll-down events, such as over back-to-back scroll-down
events or over a sequence of scroll-down events interspersed
with one or more scroll-up events.

In one implementation 1n which the short includes a video
file containing multiple timestamped frames, 1n response to
relocation of the visual element to a new position within the
window during a scroll event, the visual element can 1mple-
ment similar methods and techniques to load a particular
frame—1Irom the video—assigned to a particular vertical
position range containing the current vertical position of the
visual element within the window. Alternatively, in the
implementation described above in which the short includes
a set of still images stored 1n discrete files, the visual element
can implement similar methods and techniques to load a still
image—1irom the set of still images—assigned to a particular
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vertical position range containing the current vertical posi-
tion of the visual element within the window when the visual
clement 1s relocated within the window during a scroll event.

However, the visual element can implement any other
method or technique to sequentially load representations of
frames selected 1n Block S120 in real-time during scroll-
down events occurring at the computing device.

1.8.2 Scroll-Up Event

Block S160 of the first method S100 recites, at a fourth
time succeeding the third time, mserting the second region
of the image file into the visual element in response to a
scroll-up event that moves the visual element to the second
position of the window 1n Block S150, the second region of
the 1image file corresponding to a second frame succeeding
the first frame in the subset of frames. (Block S160 can
similarly recite, in response to a scroll-up event at the
computing device, rendering the second frame 1n response to
relocation of the visual element from the top position to the
second position within the window.) Generally, in Block
S160, the visual element can implement methods and tech-
niques like those 1n Blocks S150, S152, and S154 to load
representations of Irames selected in Block S120—in
sequential, reverse order—in real-time during scroll-up
events at the computing device i which the visual element
1s drawn toward the bottom of the window.

The visual element can therefore load representations of
frames contained in the short based on the position of the
visual element within the window during scroll events that
move the visual element into the window, up or down (or
side-to-side) within the window, and out of the window, as
shown 1n FIG. 4. However, the visual element can imple-
ment any other method or technique to vary content shown
within the visual element based on the position of the visual
clement within the window.

1.9 Metrics

As shown in FIG. 1, one variation of the first method S100
further includes Block S110, which recites: at the visual
clement, generating an interaction record including a num-
ber of scroll-down events and scroll-up events occurring at
the computing device and maintaining the visual element
within the window; and serving the interaction record to a
remote database. Generally, In Block S110, the visual ele-
ment (e.g., the interactive visual ad, or the ad platiorm)
collects data related to interactions between the interactive
visual ad and a user viewing the interactive visual ad on a
computing device and packages these interaction data into
one or more metrics indicative of user engagement with the
interactive visual ad. In particular, because the visual ele-
ment updates content shown within the interactive visual ad
based on the position of the visual element within a window
rendered on a display of a computing device—that 1s, in
response to scroll-down and scroll-up events at the comput-
ing device the visual element (or the ad platform) can
generate metrics for user engagement with the interactive
visual ad enabled by user controls mtegrated into the visual
clement.

In one implementation, the visual element maintains
counts of: a number of scroll-down and scroll-up events
occurring at the computing device while all or a portion of
the visual element 1s shown 1n the window:; a number of
back-to-back scroll-down and scroll-up event pairs (or scroll
direction changes); a number of discrete scroll events at
scroll speeds less than a threshold scroll speed or within a
scroll speed range corresponding to historical peak user
engagement; and/or a number of times the visual element
enters and exits the window; etc. The visual element can also
track: a duration of time that the visual element 1s shown
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within the window while the webpage or other document 1s
accessed at the computing device; and a click-through event,
including whether the user selected the interactive visual ad
to navigate to a destination URL stored 1in visual element
metadata, as described above.

The visual element can also quantily or qualify a user’s
interactions with content in the visual element based on a
duration and/or number of frames of the interactive video ad
rendered within the visual element while the user accesses
the webpage. For example, the visual element can classily
user interaction with the interactive visual ad as: “no
engagement” 1f the user rapidly (e.g., faster than a threshold
speed) scrolls the visual element from the bottom of the
window to the top of the window and does not revisit the
visual element; “limited engagement” 1f the user slowly
scrolls from the visual element up from the bottom of the
window to midway within the window and then rapidly
scrolls the visual element up past the top of the window;
“moderate engagement” if the user slowly (e.g., slower than
a threshold speed) scrolls the visual element from the bottom
of the window to the top of the window; “good engagement™
if the user scrolls up and then scrolls down once the visual
clement enters the window; and “excellent engagement™ 1f
the user scrolls up and scrolls down more than once follow-
ing entry of the visual element into the window.

The visual element can also track and characterize the
speed of scroll events entered by the user when the visual
clement 1s loaded onto a webpage or other document. For
example, the visual element (or the ad platform) can: detect
a rapid scroll-down event that first brings the visual element
into view within the window, followed by a slower scroll-up
event to bring the visual element back up toward the top of
the window, followed by a scroll-down event to view other
content on the webpage; and the visual element can 1mple-
ment pattern recognition techniques to correlate this pattern
of scroll events with user interest in the interactive visual ad
and its content. The visual element can also record a number
of scroll-down and scroll-up event pairs between the first
scroll-up event and last scroll-down event—with the visual
clement remaining within the window—and characterize a
level of user engagement with the interactive visual ad that
1s proportional to this number of scroll-down and scroll-up
event pairs.

The visual element can then package any one or more of
the user engagement metrics in Block S110 and return these
user metric data to the publisher, advertiser, or other entity.
Alternatively, the visual element can return raw interaction
data (e.g., scroll event counts) as described above to the ad
plattorm, and the ad platform can transform these raw
interaction data into one or more user engagement metrics 1n
Block S110 and then serve these engagement metrics to one
or more external entities. However, the visual element
and/or the ad platform can generate and handle user engage-
ment metrics of any other type 1n any other suitable way.
2. Second Method

As shown 1 FIG. 5, a second method S200 for serving
interactive content to a user includes, at a visual element
inserted into a document accessed by a computing device:
loading a first frame from a digital video in Block S210; 1n
response to a scroll-down event that moves the wvisual
clement upward from a bottom of a window rendered on a
display of the computing device toward a top of the window,
secking from the first frame through a first subset of frames
in the digital video 1n a first direction at a rate corresponding
to a scroll rate of the scroll-down event 1n Block S220, the
first subset of frames spanning a duration of the digital video
corresponding to a length of the scroll-down event; and, 1n
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response to termination of the scroll-down event with the
visual element remaining 1n view within the window, replay-
ing the digital video forward from a last frame 1n the first
subset of frames 1n the digital video loaded into the visual
clement 1 Block S230.

2.1 Applications

Generally, the second method S200 can be executed by a
visual element—such as an instance of the visual element
described above—Iloaded onto a webpage or other document
to both replay a video advertisement once the visual element
comes 1nto view within a window rendered on a computing
device and to enable a user to seek forward, to seek
backward, and to pause the video advertisement by scrolling,
up and down through the webpage while the visual element
1s within the window. In particular, when executing Blocks
of the second method S200, the visual element can 1imple-
ment methods and techniques similar to those of the first
method S100 described above to: detect changes to the
position of the visual element within the window response to
a scroll mput; and to cycle forward and backward through
frames 1n a video advertisement at a rate and 1n a direction
corresponding to a rate and a direction of the scroll input.
However, when a scroll event at the computing device
terminates with all or at least a portion (e.g., 75%) of the area
of the visual element still contained within the window, the
visual element can automatically initiate playback of the
video advertisement, such as from a first frame 1n the video
advertisement following entry of the visual element into the
bottom window and/or from a last frame loaded into the
visual element during a last scroll event.

Theretore, the visual element can execute Blocks of the
second method S200 to enable seek forward and seek
backward functions—over a limited duration of a video
ad—during playback of the video ad responsive to scroll
events that move the visual element within the window, and
the visual element can resume playback of the video ad
within the window upon termination of a scroll event. In
particular, once loaded into the webpage or other document,
the instance of the visual element can execute Blocks of the
second method S200 to selectively play the video advertise-
ment when the visual element 1s stationary within a window
rendered on a display of the computing device and to
selectively seek forward and backward through frames 1n the
video advertisement based on scroll events occurring within
the web browser.

2.2 Video Ad and Ad Serving

Like the digital video described above, the video adver-
tisement: can include a digital video, such as in MP3, MP4,
MOV, or AVI formats; can include a particular number of
frames per second of video (e.g., twenty-four frames per
second); and can span a particular duration, such as fifteen
second or thirty seconds. As described above, the ad plat-
form can enable a human representative of an advertiser to
manually select the video advertisement and to configure the
interactive video ad with an advertiser portal. For example,
through the advertiser portal, the human advertiser can;
upload a video ad stored in local memory on the computing
device; navigate to a video ad stored at an external data
storage service; or enter a URL for a video ad published
online. Once configured within the advertiser portal, the ad
platform can upload the visual element (e.g., 1n the form of
an HTML iframe) and the video ad (i.e., the “interactive
video ad”) to a publisher ad server, an advertising agency ad
server, or a content distribution network, etc., as described
above.

As 1n the first method S100 described above, the publisher
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distribution network, etc. storing the interactive video ad can
also distribute an instance of the interactive video ad to a
web browser (or other native application) executing on a
computing device when the web browser navigates to a
webpage or other document containing an ad tag. The
publisher ad server, the advertising agency ad server, or the
content distribution network, etc. can also upload the entire
video ad to the computing device or can “drip feed” frames
of the video ad to the computing device, as described below.
2.3 Visual Element Initialization

Block S210 of the second method S200 recites, at the
visual element iserted mto a document, loading a first
frame from a digital video. Generally, in Block 5210, the
visual element preloads a first frame of the video ad before
the visual element enters the window displayed on the
computing device or loads the first frame of the video once
substantially in real-time as the visual element enters the
window (e.g., from the bottom of the window upward during
a scroll-down event).

In one 1mplementation, the visual element 1s inserted nto
a webpage below the top of the webpage and above the
bottom of the webpage, as described above. Once serted
into the webpage (or once a portion of the visual element
first comes 1nto view within the window), the visual element
queries the content distribution network (or other remote
database) for the first frame in the video ad. Upon receipt of
the first frame, the visual element loads the first frame. The
visual element can also preserve the first frame 1n view
within the window as the visual element first enters the
bottom of the window during a first scroll-down event and
until a minimum area of the visual element 1s shown within
the window (e.g., 75% or 100% of the height of the visual
clement), as described above.

2.4 Scroll-Down Event

Block S220 of the second method S200 recites, 1n
response to a scroll-down event that moves the wvisual
clement upward from a bottom of a window rendered on a
display of the computing device toward a top of the window,
secking from the first frame through a first subset of frames
in the digital video 1n a first direction at a rate corresponding
to a scroll rate of the scroll-down event in Block S220,
wherein the first subset of frames spans a duration of the
digital video corresponding to a length of the scroll-down
event. Generally, 1n Block S220, the visual element imple-
ments methods and techniques similar to those described
above to seek forward through frames 1n the video ad as the
visual element 1s moved into the window and then from the
bottom of the window up during a scroll event. In particular,
the visual element can seek forward through a number of
frames 1n the video ad corresponding to a distance that the
visual element 1s moved upward within the window during
the scroll-down event, and the visual element can cycle from
one frame to the next at a rate corresponding to a rate of the
scroll-down event.

In one implementation, upon 1insertion into the webpage
(or other document), the visual element queries the web
browser for dimensions of the window (e.g., a height of the
window 1n pixels) and a height of the visual element within
the window and then segments the height of the window 1nto
discrete vertical position ranges. In this implementation,
when generating the interactive video ad, the ad platform
can define a total number of frames through which an
instance of the visual element 1s to mdex during a scroll
event that moves the 1nstance of the visual element across
the full height of a window on a computing device and store
this number of frames 1n interactive video ad metadata; once
loaded 1nto a webpage, the instance of the visual element can
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segment the height of the window into this number of
discrete vertical position ranges. For example, the ad plat-
form can specily that the visual element seek through twenty
frames as the visual element 1s scrolled from the bottom of
the window to the top of the window (or vice versa) and
store this value 1n visual element metadata; once loaded into
the webpage, the visual element can: define a first vertical
position range spanning half the height of the visual element
below and half the height of the visual element above the
bottom edge of the window; define a last vertical position
range spanning half the height of the visual element below
and half the height of the visual element above the top edge
of the window; and segment the distance from the first
vertical position range to the last vertical position range 1nto
cighteen equal-height vertical position ranges.

Furthermore, once loaded 1n to the webpage, the visual
clement can query the web browser for 1ts location relative
to the window, receive push noftifications of 1ts position
relative to the window from the web browser, calculate its
position relative to the window based on other data retrieved
from the web browser, or calculate or track its position
relative to the window in any other way. Thus: as the center
of the visual element transitions into the first vertical posi-
tion range, the visual element can call and load a first frame
from the video ad; as the center of the wvisual element
transitions from the first vertical position range 1nto a second
vertical position range, the visual element can call and load
a second frame succeeding the first frame; and as the center
of the visual element transitions ifrom the second vertical
position range 1nto a third vertical position range, the visual
clement can call and load a third frame succeeding the
second frame; etc. during a single scroll-down event. In
particular, by segmenting the height of the window 1nto
discrete vertical position ranges and linking forward transi-
tions from one frame in the video ad to a next frame in the
video ad to movement of (the center of) the visual element
from one vertical position range to a next vertical position
range thereover, and by progressing through frames 1n the
video ad as the visual element 1s moved upward from the
bottom of the window during a scroll-down event, the visual
clement can enable seek forward functions within both
duration and speed of a seek forward event controlled by the
length and rate of a scroll down event. In the foregoing
example 1n which the ad platform defines transition across
twenty frames from the bottom of the window to the top of
the window for a 30-second video ad characterized by a
frame rate of twenty-four frames per second, the visual
clement can thus enable a user to seek forward through the
first second of the video ad by scrolling the visual element
from the bottom of the window to the top of the window. The
visual element can similarly enable a user to seek forward
through the first half-second of the video ad by scrolling the
visual element from the bottom of the window to the middle
of the window. (However, the ad platform can define any
other number of frame transitions spanning the full height of
a window 1n the visual element metadata, such as 48 frames
to achieve a full two-second seek forward duration or 10%
of the total number of frames in the video ad.)

The visual element can also enable the user to seek
forward through other segments of the video ad. As
described below, once a last scroll event 1s terminated at the
computing device with the visual element still shown within
the window, the visual element can replay the video ad at full
speed (e.g., as an original frame rate) beginming with a last
frame shown in the visual element during the last scroll
event until the video ad 1s completed or until a subsequent
scroll event 1s entered at the computing device. If another
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scroll-down event occurs at the computing device, the visual
clement can stop playback of the video ad and then 1mple-
ment methods and techniques described above to index
torward through subsequent frames in the video as the visual
clement enters each subsequent vertical position range
toward the top of the window.

For example, when a user navigates to a webpage, the
webpage loads an instance of the visual element, and the
user then scrolls down through the webpage, the visual
clement can load the first frame 1n the video ad and show this
first frame while the visual element remains 1n the first
vertical position range. As the user continues to scroll down
and the visual element enters subsequent vertical position
ranges, the visual element can load subsequent frames 1n the
video ad. When the user terminates the scroll-down event
with the visual element proximal the vertical center of the
window and showing a tenth frame from the video ad, the
visual element can begin playback of the video ad from the
cleventh frame. When the user again scrolls down within the
window approximately ten seconds later with the wvisual
element showing the 2507 frame in the video ad, the visual
clement can cease playback of the video ad. If the user
scrolls the visual element toward the top of the window and
out of the window 1n this second scroll-down event, the
visual element can exit the window showing the 260" frame
of the video ad. However, 1f the user later enters a scroll-up
event to bring the visual element back into the window, the
visual element can again show the 2607 frame (or load the
261°° frame) in the video ad while the visual element is
moved through the top vertical position range within the
window. The visual element can again resume playback of
the video ad once the scroll-up event ceases, resuming at a
last frame loaded into the visual element at the end of the
previous scroll-up event. The visual element can continue
this process ol seeking through frames of the video ad in
forward and reverse during scroll-down and scroll-up events
and executing playback of the video ad while the visual
clement 1s within the window but no scroll event 1s current.

As described above, the visual element can load the entire
video ad from the content distribution network (or other
remote database) when the interactive video ad 1s served to
the computing device, and the visual element can selectively
present frames from this video ad—now stored locally on
the computing device—according to Blocks of the second
method S200. Alternatively, the visual element can preload
a subset of frames of the video ad from the content distri-
bution network to a bufler, such as a two-second buifer or a
bufler spanning 10% of the duration of the video ad, and the
visual element can selectively present frames stored locally
in a builer on the computing device according to Blocks of
the second method S200. For example, the visual element
can download and store a subset of frames of the interactive
video ad 1n a buller when a webpage—including the visual
clement—is accessed at a web browser and before the visual
clement 1s scrolled into view within the window of the web
browser. Yet alternatively, the visual element can pull frames
of the video ad from the content distribution network
substantially in real-time. For example, when the wvisual
clement 1s first loaded 1nto the webpage, the visual element
can query the content distribution network for the first frame
of the video ad; when the visual element enters a second
vertical position range within the window during a scroll
event, the visual element can query the content distribution
network for the second frame of the video ad; and when the
visual element enters a third vertical position range within
the window during the scroll event, the visual element can
query the content distribution network for the third frame of




US 10,789,983 B2

21

the video ad; etc. Once the visual element enters a particular
vertical position range within the window, the visual element
can also query the content distribution network for a previ-
ous frame and a next frame corresponding to vertical posi-
tion ranges below and above the particular vertical position
range now occupied by the visual element and store these
previous and next frames in a bufler 1in preparation to show
either the previous frame 1f a scroll-up event follows or the
next frame 11 the scroll-down event continues or i1 the scroll
event ceases and playback of the video ad from the current
frame commences. However, the visual element can access
frames of the video ad stored locally on or remotely from the
computing device in any other way and selectively display
these frames based on the position of the visual element
within the window 1n any other suitable way.

2.5 Scroll-Up Event

As shown 1n FIG. 6, one variation of the second method
S200 1ncludes Block S222, which recites: 1n response to a
scroll-up event that moves the visual element downward
from proximal a top of the window toward the bottom of the
window, seeking from a last frame loaded into the visual
clement through a second subset of frames 1n the digital
video 1n a second direction at a rate corresponding to a scroll
rate of the scroll-up event, the second subset of frames
spanning a duration of the digital video corresponding to a
length of the scroll-up event, the second direction opposite
the first direction. Generally, 1n Block S222, the visual
clement implements methods and techniques similar to those
in Block S220 described above to seek backward through
frames 1n the video ad as the visual element 1s moved toward
the bottom of the window during a scroll-up event. In
particular, the visual element can seek backward through a
number of frames 1n the video ad corresponding to a distance
that the visual element 1s moved downward within the
window during a scroll-up event, and the visual element can
cycle from one frame to the next frame 1n the video ad at a
rate corresponding to a rate of the scroll-up event. In
particular, the visual element can execute Block 5222, like
Block S220 described above, to enable a seek backward
function for the video ad controlled by the distance and rate
of a scroll up event occurring at the computing device while
the visual element 1s shown within the window.

2.6 Video Playback

Block S230 of the second method S200 recites, 1n
response to termination of the scroll-down event with the
visual element remaining in view within the window, replay-
ing the digital video forward from a last frame 1n the first
subset of frames 1n the digital video loaded into the visual
clement. Generally, 1n Block S230, the visual element func-
tions to replay the digital video forward from a last frame
shown within the visual element during a last scroll event 1n
response to termination of the last scroll event with all or a
portion of the visual element remaining 1n view within the
window.

In one implementation, the visual element 1nitiates play-
back of the video ad when at least a minimum area or
mimmum height (e.g., 75%) of the visual element 1s con-
tained within the window and no scroll event 1s currently
active at the computing device. However, the visual element
can transition to frame selection control based on the posi-
tion of the visual element within the window when a scroll
event occurs. When less than a threshold area or height of
the visual element 1s visible within the window, the visual
clement can also preserve a single 1mage 1n view until a
scroll event brings a suflicient area or height of the visual
clement 1nto the window to trigger playback of the video ad.
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During playback of the video, the visual element can
implement closed-loop feedback to load a next frame of the
video ad, as shown in FIG. 7. In one implementation, the
visual element records a first duration of time from submis-
sion of a call for a first frame to display of the first frame
within the window rendered on the display of the computing
device and then identifies a next frame in the video ad to
render based on this first duration. In particular, i1 the first
duration 1s less than a time per frame of the video ad—such
as less than a difference between timestamps of two adjacent
frames 1n the video ad, or a time step value of 42 millisec-
onds for the video ad with a twenty-four frame-per-second
frame rate)—the wvisual element can increment a frame
timestamp value next called by the virtual element by the
time step value of the video ad. In particular, the visual
clement can call local memory, a local bufler, or the remote
content distribution network for a second frame immediately
succeeding the first frame and then display this second frame
accordingly. However, 11 this first duration 1s greater than the
time per frame for the video ad, the visual element can call
local memory, the local bufler, or the remote content distri-
bution network for a second frame offset from the first frame
by a period of time nearest (and not less than) the first
duration. In particular, the visual element can submit a
request for a second frame succeeding the first frame and
assigned a second timestamp oifset from a first timestamp
assigned to the first frame by a time nearest (and not less
than) the first duration. The visual element can then display
this second frame—in replacement of the first frame—
immediately or at a time corresponding to the original time
ollset between the first frame and this second frame. The
visual element can then record a second duration of time
from submission of a call for a second frame to display of
the first frame within the window. If the second duration 1s
less than the time per frame of the video ad, the wvisual
clement can call local memory, the local bufler, or the
remote content distribution network for a third frame 1imme-
diately succeeding the second frame and then display the
third frame accordingly. However, 11 the second duration 1s
greater than the time per frame for the video ad, the visual
clement can 1nstead call a third frame offset from the second
frame by a period of time nearest the second duration and
then display this third frame immediately or at a time
corresponding to the original time oflset between the second
frame and this third frame.

Furthermore, 1n the foregoing implementation, the visual
clement can call a next frame from local memory, the local
bufler, or the remote content distribution network at a time
preceding a target render time for the next frame by the
measured duration from call to render of the preceding
frame. The visual element can thus implement a measured
time from when a frame 1s called to when the frame 1s
rendered on the display of the device to set a trigger time to
call a next frame—preceding a target render time for the
next iframe—in order to ensure that the next frames 1s
received and rendered within the visual element at or near
the target render time. Specifically, the visual element can
feed a measured call-to-render time of one frame of the
video ad forward to set a time to a call a next frame 1n the
video ad such that the next frame 1s received 1n time to
render the next frame at target render time (e.g., a time oflset
from a render time of the preceding frame by one a corre-
sponding number of time steps).

In the foregoing implementation, the visual element can
additionally or alternatively query a graphics-processing
unit (or “GPU”) within the computer system for 1ts current
load. The visual element can then vary an eflective frame
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rate for playback of the video—within the visual element
when the visual element 1s 1n view within the window—
based on the current load of the GPU. For example, the
visual element can query the GPU ifor its current load at a
frequency corresponding to the original frame rate of the
video. In this example, 11 the GPU returns a load value above
a threshold value (e.g., 75%, 98%) once a first frame in the
video 1s loaded into the visual element, the visual element
can preserve the first frame of the video in the wvisual
clement, bypass a second frame in the video immediately
succeeding the first frame, and 1ndex a tlag to a third frame
in the video immediately succeeding the second frame. In
this example, the visual element can again query the GPU
for 1ts current load 1n preparation to load the third frame; 1f
the GPU returns a load value below the threshold value, the
visual element can load the third frame at a time succeeding
the time the first frame was loaded by twice the mverse of
the original frame rate of the video. However, if the GPU
again returns a load value above the threshold value, the
visual element can preserve the first frame of the video 1n the
visual element, bypass the third frame, and 1index the flag to
a fourth frame 1n the video immediately succeeding the third
frame. The visual element can repeat this process while the
visual element remains within the window on the display of
the computing device and until the video 1s completed.

The visual element can thus implement proportional
closed-loop feedback control during playback of the video
ad within the visual element 1n order to minimize or elimi-
nate choppy playback and other playback inconsistencies. In
particular, by selecting a subsequent frame 1n the video ad to
display 1n the visual element based on a recorded time to
display a preceding frame in the video ad and by preemp-
tively calling the next frame at a time preceding 1ts targeted
display time by the measured time to recerve and display the
preceding frame, the visual element can preserve a global
speed of the video ad—though a local frame rate during
playback may be less than the original frame rate of the
video ad—and ensure that a current or nearly-current frame
from the video ad i1s displayed at any given time during
playback even during instances in which the GPU within the
computing device 1s overloaded or otherwise slowed to the
point that the graphics card 1s unable to display frames
within the visual element at the original frame rate of the
video ad. The wvisual element can also implement these
methods and techniques to maintain a global frame rate of
the video ad durning playback within the visual element
(and/or within a video player or popup window, as described
below) even during instances i which limited bandwidth
slows download of video ad frames the computing device,
such as 11 slow download speed at the computing device
yields extended times for a network to return frames called
by the visual element greater than a time step between
timestamps ol adjacent frames 1n the video ad.

In the foregoing implementation, the visual element can
additionally or alternatively implement integral and/or
derivative closed-loop feedback controls or any other suit-
able type of closed-loop feedback. The visual element can
also maintain a clock or other record of a start time at which
a {irst frame 1s displayed during playback of the video ad and
can continuously align a query for and display of a next
frame 1n the video ad to a time since the first time based on
the original frame rate of the video ad in order to reduce or
climinate drift over time such that the global playback speed
of the video ad at the visual element substantially matches
the original playback speed of the video ad.

The visual element can implement similar methods and
techniques to load and display frames 1n the video ad during,
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scroll events. In particular, 1f the user scrolls through the
webpage at such a rapid rate that the rate of new frames
loaded 1nto the visual element exceeds a processing speed of
the GPU 1n the computing device, the visual element can
implement similar methods and techniques during a scroll
event to track a load time for a last called frame and to
submit a call for a next frame 1n the video ad based on this
load time. However, the visual element can implement any
other methods and techniques during video playback and
during scroll events to select frames that meet GPU’s current
processing limitations and to skip other frames 1n order to
preserve a global frame rate of the video ad during playback
and 1 order to preserve a match between global seek
torward and backward speeds and a scroll rate of a scroll
event.

2.7 Other Interactions

One vanation of the second method S200 includes, in
response to selection of the visual element within the
window, opening a video player including video replay
controls at the computing device and replaying the digital
video forward from the first frame. Generally, 1n this varia-
tion, the visual element can link to a more complete video
player or popup window in which the video ad can be
viewed out of line, with additional controls, with an audio
track, and/or at a greater zoom level. The web browser can
thus open this link automatically within a video player when
a user selects any region of the visual element, and the video
player can begin replay of the video ad at its beginning or
from a last frame shown 1n the visual element before the
visual element was selected. The video player can include
discrete play, pause, seek backward, seek forward, mute,
and/or other video controls. The video player can also track
a duration or portion of the video ad replayed within the
video player and return this to the visual element. If the
video ad was not replayed in full within the video player
betore the video player was closed by the user, the visual
clement can resume playback of the video ad from a last
frame shown 1n the video player once the video player 1s
closed. The visual element can additionally or alternatively
implement such playback data to generate engagement met-
rics, as described below.

The visual element can additionally or alternatively toggle
an audio track output aligned to the video frames within the
video ad and output during playback of the video ad 1n Block
S230 1n response to selection of the visual element. How-
ever, the visual element and/or the webpage can respond to
selection of the video ad in any other way.

Furthermore, if the video ad 1s completed (1.e., viewed 1n
tull) through the visual element or through a video player,
the visual element can display a blank frame or end frame
for the remainder of the duration that the web browser visits
the webpage containing the visual element; upon selection
of the visual element by the user, the visual element can
restart the video ad from the beginning and again execute
Blocks S210, S220, and S230 to replay the video ad within
the webpage. Alternatively, once the video ad 1s completed,
the visual element can reset the video ad 1n response to a
scroll event that moves the visual element out of the window
followed by a scroll event that brings the visual element
back into the window. However, the visual element can reset
the video ad 1n any other way and 1n response to any other

input or iteraction mnto the computing device.
2.8 Metrics

One vanation of the second method S200 further
includes: generating an interaction record including a num-
ber of scroll-down events and scroll-up events occurring at
the computing device and maintaiming the visual element
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within the window. Generally, 1n this vanation, the visual
clement can implement methods and techniques described
above 1n the first method to characterize user engagement
within the visual element and 1ts content based one or more
interactions between the user and the webpage.

In particular, because the visual element updates content
shown within the interactive visual ad based on the position
of the visual element within a window rendered on a display
of a computing device—that 1s, 1n response to scroll-down
and scroll-up events at the computing device—the visual
clement (or the ad platform) can generate metrics for user
engagement with the interactive visual ad enabled by user
controls integrated into the visual element.

In one implementation, the visual element maintains
counts of: a number of scroll-down and scroll-up events
occurring at the computing device while all or a portion of
the visual element 1s shown in the window:; a number of
back-to-back scroll-down and scroll-up event pairs; a num-
ber of discrete scroll events at scroll speeds less than a
threshold scroll speed or within a scroll speed range corre-
sponding to historical peak user engagement; a number of
times the visual element enters and exits the window; a
maximum duration of the video ad shown within the visual
clement during a single period in which the visual element
1s shown continuously within the window; and/or a total
duration of the video ad shown within the visual element
during a single access to the webpage containing the visual
clement at the computing device; etc. The visual element can
also track: a duration of time that the visual element 1s
shown within the window while the webpage or other
document 1s accessed at the computing device; and a click-
through event, including whether the user selected the
interactive video ad to navigate to out-of-line video player or
to another destination URL stored in the visual element
metadata, as described above. For example, 1n addition to
metrics described above 1n Block S170, the visual element
can append an 1interaction record for the instance of the
visual element loaded 1nto the webpage with a total duration
of the video ad represented by frames 1nserted into the visual
clement before navigation to an alternate webpage or closure
of the web browser at the computing device.

The wvisual element can also calculate an interaction
quality for the instance of the interactive video ad. For
example, the visual element can classily user interaction
with the interactive video ad as: “no engagement™ 11 the user
rapidly (e.g., faster than a threshold speed) scrolls the visual
clement from the bottom of the window to the top of the
window and does not revisit the visual element; “limited
engagement” 11 less than 50% of the duration of the video ad
1s replayed between Blocks S210 and S230; “moderate
engagement” 11 the user slowly scrolls the visual element
into the window and if 50-75% of the duration of the video
ad 1s replayed between Blocks S210 and $S230; “good
engagement” 1f the user scrolls up and then scrolls down
once with the visual element within the window and 1f
75-100% of the duration of the video ad 1s replayed within
the visual element or within the video player; and “excellent
engagement” 11 the user scrolls up and scrolls down more
than once following entry of the visual element into the
window and 100% of the duration of the video ad 1s replayed
within the visual element or within the video player. How-
ever, the visual element can implement any other method or
technique to characterize user interactions with the visual
clement and its content.

Once a user selects the visual element to trigger replay of
the video 1n a separate video player or popup window, the
visual element can also query the separate video player or
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popup window for a timestamp of a last frame of the video
replayed before the separate video player or popup window
1s existed and can generate a interaction metric for a duration
of the video consumer by the user accordingly. Therefore, 1n
addition to capturing user interaction data relating to
whether a user selects the visual element to trigger replay of
the video 1n a separate video player or popup window and
relating to a duration of the video viewed in the separate
video player or popup window, the visual element can also
capture 1nteraction data relating to how a user manipulates
the visual element within the window, a number of scroll-up
and -down events performed within the window by the user,
and a number of frames or a duration of the video ad
presented to the user within the window. The visual element
(or the ad platform) can merge these intra- and extra-visual
clement data into a more complete characterization of a
user’s engagement with content within the video ad.

The visual element can then package any one or more of
the user engagement metrics and return these user metric
data to the publisher, advertiser, or other entity. Alterna-
tively, the visual element can return raw interaction data
(e.g., scroll event counts) as described above to the ad
platiorm, and the ad platform can implement similar meth-
ods and techniques to transform these raw interaction data
into one or more user engagement metrics and to then serve
these engagement metrics to one or more external entities.
However, the visual element and/or the ad platform can
generate and handle user engagement metrics of any other
type 1n any other suitable way.

Blocks of the first method S100 and the second method
S200 described above can be executed by a visual element
within a webpage accessed through a web browser, within a
mobile or native application, or within any document of any
other type accessed via any other application executing on a
computing device, such as a smartphone, a smartwatch, a
tablet computer, a laptop computer, or a desktop computer,
or other computing device.

The systems and methods described herein can be embod-
ied and/or implemented at least in part as a machine con-
figured to receive a computer-readable medium storing
computer-readable 1instructions. The instructions can be
executed by computer-executable components integrated
with the application, applet, host, server, network, website,
communication service, communication interface, hard-
ware/lirmware/soltware elements of a user computer or
mobile device, wristband, smartphone, or any suitable com-
bination thereof. Other systems and methods of the embodi-
ment can be embodied and/or implemented at least 1n part as
a machine configured to receive a computer-readable
medium  storing computer-readable 1nstructions. The
instructions can be executed by computer-executable com-
ponents 1ntegrated by computer-executable components
integrated with apparatuses and networks of the type
described above. The computer-readable medium can be
stored on any suitable computer readable media such as
RAMs, ROMs, tlash memory, EEPROMs, optical devices
(CD or DVD), hard drives, floppy drives, or any suitable
device. The computer-executable component can be a pro-
cessor but any suitable dedicated hardware device can
(alternatively or additionally) execute the instructions.

As a person skilled 1n the art will recognize from the
previous detailed description and from the figures and
claims, modifications and changes can be made to the
embodiments of the mvention without departing from the
scope of this invention as defined 1n the following claims.
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We claim:
1. A method for serving interactive content to a user, the
method comprising:
at an 1mage player displayed within a window rendered on
a display of a mobile computing device, the 1mage
player defining a first height less than a second height
of the window:
loading frames of a digital video into the image player;
during a first scroll event, detecting relocation of the
image player from an initial position outside of the
window to a first position within the window;
in response to termination of the first scroll event,
replaying the digital video forward, within the 1mage
player, from a first frame 1n the digital video to a
second frame 1n the digital video at a preset video
frame rate, the second frame succeeding the first
frame 1n the digital video;
during a scroll-down event:
detecting relocation of the image player from the first
position to a second position above the first posi-
tion within the window at a first scroll rate; and
replaying the digital video forward, within the image
player, from the second frame to a third frame at
a first frame rate proportional to the first scroll
rate, the third frame succeeding the second frame
in the digital video; and
in response to termination of the scroll-down event,
replaying the digital video forward, within the 1mage
player, from the third frame to a fourth frame at the
preset video frame rate, the fourth frame succeeding
the third frame 1n the digital video; and
during a scroll-up event:
detecting relocation of the image player from the
second position to a third position below the
second position at a second scroll rate; and
replaying the digital video backward, within the
image player, from the fourth frame to a fifth
frame at a second frame rate proportional to the
second scroll rate, the fifth frame between the first
frame and the fourth frame 1n the digital video.
2. The method of claim 1, wherein replaying the digital
video forward from the first frame 1n the digital video to the
second frame comprises:
recording a first load time from transmission of a first
query for the first frame to display of the first frame 1n
the 1mage player;
selecting an intermediate frame, from frames in the digital
video, oflset 1n time from the first frame in the digital
video, according to the preset video frame rate, by a
first duration nearest and greater than the first load
time;
rendering the intermediate frame 1n replacement of the
first frame 1n the 1image player;
recording an itermediate load time from transmission of
an intermediate query for the intermediate frame to
display of the intermediate frame in the 1mage player;
and
selecting the second frame, from frames in the digital
video, oflset in time from the intermediate frame 1n the
digital video, according to the preset video frame rate,
by a second duration nearest and greater than the
second load time.
3. The method of claim 1:
wherein replaying the digital video forward from the
second frame to the third frame at the first frame rate
comprises replaying the digital video forward, within
the 1image player, from the second frame to the third
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frame at the first frame rate greater than the preset video
frame rate and proportional to the first scroll rate; and
wherein replaying the digital video backward from the
fourth frame to the fifth frame at the second frame rate
comprises replaying the digital video backward, within
the 1mage player, from the fourth frame to the fifth
frame at the second frame rate greater than the preset
video frame rate and proportional to the second scroll
rate.
4. The method of claim 1, further comprising:
during a second scroll event, detecting relocation of more
than a threshold proportion of the image player outside
a bottom of the window;
in response to termination of the second scroll event,
pausing replay of the digital video at a sixth frame 1n
the digital video preceding the first frame; and
during the first scroll event, replaying the digital video
forward, within the image player, from the sixth frame
to the first frame at a third frame rate corresponding to
a third scroll rate of the first scroll event.
5. The method of claim 1, further comprising, at the image
player:
generating an interaction record representing a number of
scroll-up events and durations of scroll-up events
occurring at the mobile computing device;
recording 1n the interaction record a click-through event;
classifying an engagement level 1n the digital video based
on the interaction record; and
serving the engagement level to a remote interaction
database.
6. The method of claim 1, further comprising;:
in response to conclusion of replay of the digital video 1n
the image player, displaying an end frame of the digital
video in the 1mage player;
during a second scroll-up event succeeding display of the
end frame in the image player, replaying the digital
video backward, within the 1image player, from the end
frame to a seventh frame in the digital video between
the first frame and the end frame:; and
in response to termination of the second scroll-up event
with the image player remaining within the window,
replaying the digital video forward, within the image
player, from the seventh frame.
7. A method for serving interactive advertising content to
a user, the method comprising;:
at an 1mage player displayed within a window rendered on
a display of a mobile computing device, the image
player defining a first height less than a second height
of the window:
loading a first frame from a digital video;
during a scroll-down event:
detecting relocation of the image player from a first
position to a second position above the first posi-
tion within the window at a first scroll rate;
replaying the digital video forward, within the 1mage
player, from the first frame through a first subset
of frames 1n the digital video at a first frame rate
proportional to the first scroll rate, the first subset
of frames spanning a {irst duration of the digital
video corresponding to a length of the scroll-down
event; and
in response to termination of the scroll-down event,
replaying the digital video forward, within the image
player, from a last frame 1n the first subset of frames
in the digital video loaded into the image player at a
preset frame rate; and
during a scroll-up event:
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detecting relocation of the image player from a third
position to a fourth position below the third posi-
tion within the window at a second scroll rate; and

replaying the digital video backward, within the
image player, from a last frame loaded into the
image player through a second subset of frames 1n
the digital video at a second frame rate corre-
sponding to the second scroll rate, the second
subset of frames spanning a second duration of the
digital video corresponding to a length of the
scroll-up event.

8. The method of claim 7, further comprising:

in response to termination of the scroll-up event, replay-

ing the digital video forward, within the image player,
from a last frame 1n the second subset of frames in the
digital video loaded 1nto the image player at the preset
frame rate.

9. The method of claim 7, further comprising, in response
to selection of the image player within the window, opening
a video player comprising video replay controls at the
mobile computing device and replaying the digital video
torward, within the image player, from the first frame.

10. The method of claim 7:

wherein loading the first frame from the digital video

comprises loading the first frame from the digital video
into the 1mage player contained within a web page 1n
response to navigation to the web page in a web
browser executing on the mobile computing device;
and

further comprising:

generating an interaction record comprising a number
of scroll-down events and scroll-up events occurring
at the mobile computing device and maintaining the
image player within the window;
appending the interaction record with a total duration of
the digital video represented by frames inserted into
the 1mage player before navigation to an alternate
webpage; and
serving the interaction record to a remote interaction
database.

11. The method of claim 7:

wherein loading the first frame of the digital video com-

prises inserting the first frame of the digital video mnto
the 1image player in response to entry of a top edge of
the 1mage player into a bottom of the window during
the scroll-down event; and

wherein replaying the digital video forward from the first

frame through the first subset of frames comprises
mserting a second frame 1n the digital video into the
image player in replacement of the first frame 1n
response to detecting relocation of the image player
tully within the window during the scroll-down event.
12. The method of claim 7, wherein replaying the digital
video forward from the last frame in the first subset of
frames comprises:
recording a first load time for a display of the mobile
computing device to render the image player containing
a first frame 1n a second subset of frames succeeding
the first subset of frames 1n the digital video;

selecting a second frame in the second subset of frames
assigned a second timestamp chronologically offset
from a first timestamp of the first image 1n the second
subset of frames by a duration nearest the first load
time;

loading the second frame in the second subset of frames

into the image player;
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recording a second load time for the display of the mobile
computing device to render the image player containing
the second frame 1n the second subset of frames:

selecting a third frame in the second subset of frames
assigned a third timestamp chronologically offset from
the second timestamp ol the second image in the
second subset of frames by a duration nearest the third
load time; and

loading the third frame 1n the second subset of frames 1nto

the 1mage player.

13. The method of claim 7, further comprising, in
response to replaying a final frame of the digital video,
rendering a static end frame 1n the image player.

14. The method of claim 13, further comprising:

in response to the scroll-up event succeeding rendering

the static end frame in the 1image player, replaying the
digital video backward, within the image player, {from
the last final frame; and

in response to termination of the scroll-up event with the

image player remaining i view within the window,
replaying the digital video forward, within the 1mage
player, from a last frame 1n the second subset of frames
in the digital video loaded into the 1mage player.

15. The method of claim 1, wherein loading frames of the
digital video 1nto the 1mage player comprises loading frames
of the digital video into the 1image player defining;:

the first height less than the second height of the window,

the first height spanning a first portion of the second
height; and

a first width less than a second width of the window, the

first width spanning a second portion of the second
width, the second portion greater than the first portion.

16. The method of claim 1, further comprising, during the
first scroll event, rendering the first frame in the digital video
within the 1mage player.

17. Amethod for serving interactive advertising content to
a user, the method comprising:

at an 1mage player loaded into a window rendered on a

display of a mobile computing device, the image player
defining a first height less than a second height of the
window:
loading frames of a digital video of a first duration;
during a first scroll event, detecting relocation of the
image player from an initial position to a first posi-
tion within the window:
in response to termination of the first scroll event,
replaying the digital video forward, within the image
player, from a first frame in the digital video at a
preset video frame rate;
during a scroll-down event:
detecting relocation of the image player from the first
position to a second position above the first posi-
tion within the window at a first scroll rate; and
replaying a first segment of the digital video forward,
within the 1mage player, at a {irst rate proportional
to the first scroll rate;
during a scroll-up event:
detecting relocation of the image player from the
second position to a third position below the
second position within the window at a second
scroll rate; and
replaying a second segment of the digital video
backward, within the image player, at a second
rate proportional to the second scroll rate, the
second segment of the digital video shorter than
the first duration of the digital video; and
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in response to termination of the scroll-up event,
replaying the digital video forward, within the 1mage
player, from the second segment of the digital video
at the preset video frame rate.
18. The method of claim 17, further comprising, at the
image player:
in response to termination of the scroll-down event,
replaying the digital video forward, within the 1mage
player, from a third segment of the digital video at the
preset video frame rate, the third segment of the digital
video succeeding the first segment of the digital video.
19. The method of claim 17, wherein detecting relocation
of the 1mage player from the initial position to the first
position within the window comprises detecting relocation
of the image player from the 1nitial position outside of the
window to the first position within the window.
20. The method of claim 17, further comprising, at the
image player, during the first scroll event, rendering the first
frame 1n the digital video.
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